Cellular mechanisms controlling protein degradation in catabolic states.
The daily turnover of protein amounts to 280 g in an adult weighing 70 kg but the metabolic processes responsible for protein turnover are only just beginning to be understood. In cells, the major pathway of protein degradation is the ubiquitin-proteasome pathway and protein flux through this pathway is precisely regulated. In catabolic conditions such as uremia, activity of the ubiquitin-proteasome pathway increases, resulting in degradation of muscle protein. In addition to increased protein degradation, gene transcription is activated, resulting in higher levels of the mRNAs encoding ubiquitin and proteasome subunits. The signals activating this pathway include metabolic acidosis and glucocorticoids but must be more diverse since the pathway is also activated in response to starvation, sepsis, cancer, muscle denervation, thermal injury, and acute diabetes. Understanding how the pathway is controlled could lead to the prevention of muscle loss in uremia and other conditions.